The influence of NaCl, KCl, CaCl2, and MgCl2 on the binding of prolactin (PRL) to its receptor was investigated. The salts were dissolved in a metallic ion-free binding buffer and had biphasic effects on changes in the association rate constant (k+1) of PRL binding, depending on their concentrations:
The mammary gland has a specific receptor for prolactin (PRL) . The binding of PRL to its receptor is a chemical reaction, and thus the importance of the effect of ions and their ionic strength on the binding of PRL to the receptor has been noted (Shiu and Friesen, 1974; Haro and Talamantes, 1985) . However, the effects of ions and their ionic strength on the association and dissociation of PRL have not been thoroughly studied. In this study, the assay was carried out in the presence of increasing concentrations of mono-or bivalent salts. The association rate constant (k+1) and dissociation rate constant (k-1) of PRL were determined in order to clarify the mechanism of the action of salts on stimulation of PRL binding. In the preliminary experiments, the introduction of NaCl or KCl failed to produce maximal stimulation, which was achieved by adding CaCl2 or MgCl2 at 25mM.
Recently, we reported that the rabbit mammary gland contains PRL-binding species with a different molecular weight (Mr) (Sakai et al., 1987; Murakami et al., 1988) . Under different ionic environments, the species of PRL-binding receptor was also analyzed by SDS-polyacrylamide gel electrophoresis (SDS-PAGE) and autoradiography. The effect of salts and their ionic strength on the binding of PRL was examined, and the results are shown in Fig. 1 . The control values were obtained under metallic ion-free conditions.
The amount of specific binding of [125I]PRL was changed greatly by the type of salt and the ionic strength.
All salts had biphasic effects on PRL binding proportional to their concentrations: there was a marked increase in the PRL binding at lower concentrations and a decrease at higher concentrations. KCl and NaCl from 0 to 100mM increased the binding about 1.6-fold. At higher concentrations, both monovalent salts decreased the amount of specific binding slightly. MgCl2 and CaCl2 concentrations at 0mM to 25mM enhanced the binding of PRL about 2.1-and 2,4-fold, respectively. At higher concentrations, the amount of specific binding decreased in a linear fashion and, at 500mM, decreased to that of the 0mM control. The results show that bivalent salts exert a grater effect on promoting the binding of PRL than monovalent salts. These results are consistent with findings in the rabbit mammary gland (Shiu and Friesen, 1974) . The effects of salts on PRL binding were slightly different from rat liver PRL receptor (Silverstein and Richard, 1979; Webb et al., 1986 ). This appears to be due to differences in the PRL-binding species: the Mr of PRL-binding components have been reported as 35,000-46,000 for rabbit liver (Haeuptle et al., 1983; Hughes et al., 1983) and rat liver (Borst and Sayare, 1982; Haldosen and Gustafsson, 1987; Katoh et al., 1987) . In the present experiments, the amount of specific binding obtained in the presence of 2mM EDTA was comparable to that observed in the absence of salts. The amount of non-specific binding was always less than 1.2% of the total radioactivity added.
In the presence of various concentrations of the salts, the k+1, k-1, Kd, and binding capacity were determined from the data for the time-course kinetics and equilibrium binding. Table 1 shows the results obtained in the presence of NaCl, CaCl2 and MgCl2. Both mono-and bivalent salts had biphasic effects on the change in Kd. The addition of salts at low concentrations decreased the Kd for PRL binding and, higher concentrations caused an increase. The Kd was changed greatly in the presence of bivalent salts. A small Kd value was obtained in the presence of either NaCl at 100mM or Mr 78,000 receptor to stabilize a conformation favoring the binding of PRL. At high concentrations, the k+1 decreased greatly, in the presence of bivalent cations. This is probably due to the alteration of the reaction environment (Sakai and Suzuki, 1989) . Both Ca2+ and Mg2+ ions at high concentrations are known to have a chaotropic action.
